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Current Work 
• Growing cells inside the device can be challenging – cells must adhere to 
membrane and grow to a confluent layer in order for transport experiments to 
be possible 
• Selecting methods for monitoring and assessing cell function – normal 
behavior must be observed in order for experiments to be viable 
• Measure confluency: electrical resistance across cell layer 
• Biomarkers / protein markers  
Objective: To design and fabricate a prototype microfluidic device replicating 
the function of the placenta, specifically the molecular transport across the 
placental barrier separating maternal and fetal bloodstreams 
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Microfluidics: Technology that involves manipulation and processing of fluids 
on the microscale 
 
Organ-on-a-chip: Microfluidic device for cell culture that simulates the 
dynamic, 3-D environment of a tissue or organ 
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Anatomy of Placenta 
Impact: The placenta-on-a-chip could be used as a tool, individually or in 
conjunction with other organ-on-a-chip devices, to better study the following: 
• Drug screening 
• Toxicology 
• Investigational biology 
Final Concept – Double Layer Chip in Polydimethylsiloxane (PDMS)  
Cells growing inside chip 
(Courtesy: Jeremy Caplin)  
Current prototype of placenta-on-a-chip 
(Courtesy: Jeremy Caplin)  
Why use organ-on-a-chip technology? 
• 3-D cell culture models are more physiologically relevant than traditional 2-D 
models; cells respond to mechanical and environmental stimuli  
• Potential alternative to animal testing 
• Small microfluidic devices use small sample amounts, are relatively easy to 
fabricate, and offer a fast and efficient way to perform testing 
• A design for a microfluidic platform replicating the placental barrier has been 
finalized. 
• Prototype devices have been fabricated, although cell culture must be 
successfully completed before the design can be validated. 
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